Coastal urban expansion will continue to drive further biodiversity losses, if conservation targets for coastal ecosystems are not defined and met. Prioritizing areas for future protected area networks is thus an urgent task in such urbanization-threatened ecosystems. Our aim is to quantify past and future losses of coastal vegetation priority areas due to urbanization and assess the effectiveness of the existing protected area network for conservation.
Introduction
Urbanization is one of the main factors of long-lasting land transformation and a major threat to biodiversity worldwide (Grimm et al., 2008; McKinney, 2002; Seto et al., 2011) . Coastal areas are particularly affected by both increasing urban population and mass tourism that lead to the rapid development of urbanized areas and consequently to losses of natural habitats (Airoldi and Beck, 2007; Bulleri and Chapman, 2010) . Connecting land and sea, coastal habitats often stand out by a unique plant diversity and high specialisation within strong ecological gradients at small spatial scales (M edail and Qu ezel, 1997) . Many coastal plants are adapted to stressful levels of salinity, drought and temperature (Baastrup-Spohr et al., 2015; Malcolm and Zedler, 1995) and are thus highly vulnerable to habitat decrease (Stefanaki et al., 2015) . The conflict between human pressures and conservation of irreplaceable, vulnerable biodiversity makes prioritizing conservation actions within coastal zones particularly urgent.
The Mediterranean basin is a typical example, even though it covers only 2% of the Earth's land surface, it holds over 20% of the known vascular plant species. It harbours particularly high proportions (>50%) of endemic species (Greuter, 1994; M edail and Qu ezel, 1997) . Therefore, Mediterranean coasts are recognized for their important diversity of habitats and species (Cox and Underwood, 2011) . In parallel, the long human history in the Mediterranean has led to densely populated cities within narrow coastal fringes (UNPD, 2012) . Nevertheless, we still know little of what has already been lost (but see Brown and McLachlan, 2006 for dune ecosystems) and whether current protected areas (PAs) are effective for conservation of coastal biodiversity against urbanization.
Adequately protecting the coastal diversity with appropriate conservation measures requires coordinating conservation efforts for the designation of new reserves (Cox and Underwood, 2011) and accounting for species with various rarity and vulnerability levels (Gauthier et al., 2013 (Gauthier et al., , 2010 . The development of systematic conservation planning (Margules and Pressey, 2000) permits the identification of irreplaceable areas with regard to biodiversity and the optimization of conservation efforts so as to increase complementarity among reserves (Brooks et al., 2006; Cabeza and Moilanen, 2001) . Systematic conservation planning also enables to take vulnerability into account and thus to react faster to potential human pressures (Pressey et al., 2007 (Pressey et al., , 2004 . To anticipate future losses of priority areas due to urbanization and to meet conservation targets, reserve planning should combine information from species distribution, prioritization and land-use modelling (Montesino Pouzols et al., 2014) .
Plant species vary in habitat specificity, which interacts with threats due to human activities. For example, in dune habitats plant biodiversity has already largely been lost and most of the remaining species, though widespread, are threatened by extinction (Lavergne et al., 2004; Lhotte et al., 2014) . Contrastingly, endemic species from rocky outcrops are rare and narrow-ranged, but their habitat is little amenable to deterioration, including to urbanization (Lavergne et al., 2005) . These examples highlight why it is important to separate regressing and rare species. Therefore, we advocate the use of IUCN criteria documented in red list classifications to achieve this distinction (Noble et al., 2015) . While these contrasted cases are not clearly separated in global assessments such as IUCN red lists, new criteria for prioritization have been proposed (Bacchetta et al., 2011; Gauthier et al., 2010; Schatz et al., 2014) . Given the contrasting significance of rarity and decline for conservation, we decided to specifically focus on rare and declining species separately.
Here we propose 1) to quantify past, present and future losses of coastal habitats due to urbanization, based on the irreplaceability of their flora, 2) to assess the effectiveness of existing protected areas (PAs) for conservation of coastal plant diversity and to define the importance of strict compared to multi-use PAs (Brooks et al., 2006; Leroux et al., 2010; McDonald and Boucher, 2011) , and 3) to identify non-protected high priority areas, that would optimally complement the existing network. We worked on the coast of the Provence-Alpes-Côtes d'Azur region in France, a densely populated and highly visited tourist destination. One quarter of the areas that were urbanized during the period 1990e2012 lie within the first 15 km from the coast, in Mediterranean habitats of an exceptionally rich plant diversity, including unique coastal dune and rocky habitats and two thirds of the plant species found in France (M edail and Verlaque, 1997).
We conducted several scenarios of conservation prioritization analyses, based on species distribution models. First, we prioritized areas based on all coastal plants, and then did a separate analysis for plants with conservation status according to IUCN, by separating further rare and declining plants. Secondly, we combined conservation priorities with a simple urbanization model to assess what has already been lost due to urbanization and what could be lost in the near future. We propose to extend protected areas to 17% of the coastal area in order to meet the 2020 Aichi biodiversity targets and to optimally prevent future plant diversity losses. Our results have interesting implications for conservation in the Mediterranean region and our approach is applicable to any type of ecosystem.
Material and methods

Study region and plant data
The analysis was conducted on the coastal zone of the ProvenceAlpes-Côte d'Azur (PACA) region in France. We focussed on a 10-km band from sea, where urbanization mostly impacts coastal vegetation and challenges existing conservation plans. We accounted for all protected areas (PAs) situated within this coastal zone ( Fig. 1 ) and separated them into two categories: 'strict' and 'multi-use' PAs, using the IUCN protected area categories (McDonald and Boucher, 2011) . We considered protected areas as 'strict', when their conservation status effectively restricts human activities, including National Parks, National Nature Reserves, areas managed by the French Coastal Conservation Agency (Conservatoire du Littoral) and Biological Reserves. In the 'multi-use' category, we considered areas where human activities can only be managed, including Regional Natural Parks, Regional Nature Reserves, Biotope Protection and Natura 2000 areas.
We retrieved plant occurrence data from SILENE (http://flore. silene.eu/), a database combining all known plant occurrences for South Eastern France. Species of conservation interest are well documented in SILENE (Noble et al., 2015) , making it particularly useful for the present study. To focus on coastal plants, we considered only indigenous species with at least 50 occurrences within the 10-km zone and 75% of their occurrences within a 1-km distance from the coast. We further restricted this list by eliminating species that can also be found in hinterland habitats, based on national plant distributions maps (http://www.tela-botanica. org/). This resulted in 82 species, of which 34 are of specific conservation interest -particularly rare or declining (Vela et al., 2001 ) -according to the regional IUCN red list (Noble et al., 2015 ; see Supplementary Appendix 1 for coastal species list). We further used the IUCN red list criteria to separate 'rare' (N ¼ 15) and 'declining' (N ¼ 19) species within the region (see Appendix 1 for species categorization).
Species distribution modelling
Coastal habitats have fine-scale environmental gradients with narrow species distribution areas and thus narrow conservation units. However, plant occurrence data are typically at coarse resolution (Araujo et al., 2005) . To take advantage of environmental data available at high resolution, and information in accurately located point data, we used species distribution models (SDM) as a basis for systematic conservation planning for coastal habitats. We projected the potential distribution of each of the 82 coastal species individually using SDM with the BIOMOD2 library in R (Thuiller et al., 2009 ). We considered a 250 Â 250 m resolution using six environmental variables expected to be important for coastal plant species (Fenu et al., 2013; Forey et al., 2008; Ruocco et al., 2014) : two uncorrelated (r < 0.3) climate variables available in the WorldClim database (Hijmans et al., 2005) i.e. the minimum temperature of the coldest month (BIO6) and the precipitation of the warmest quarter (BIO18), one soil variable reflecting strong pH gradient, the annual sun exposure, the ground slope, used as a proxy for water availability, and a variable of maritime influence, used as a proxy for salinity (ex. Seavey et al., 2011 ; for additional information on variables and their importance for modelling species potential distribution, see Appendix 2).
Within each 250 m grid cell, all corresponding occurrences were pooled and attributed to its centre. Pseudo-absences were selected by a distance of 2.5 km, consistent with spatial autocorrelation and population sizes for plants in our area (Pouget et al., 2016) . We used ten times more pseudo-absences than occurrences and ran repetitions with ten different sets of pseudo-absences (Barbet-Massin et al., 2012) . We used three different species distribution model (SDM) approaches, which all performed well and enabled the use of categorical variables (Elith et al., 2006; Thuiller et al., 2003) : Generalized Linear Model (GLM), Classification Tree Analysis (CTA), and Random Forests (RF). For each species, SDMs were parameterized on 80% of occurrences and accuracy was assessed using true skill statistic (TSS) on the remaining 20%, with three repeated random data splits. The high median TSS of split-data (0.79 [0e1]) and full models (0.91 [0.2e1]) indicated a good predictive power (SDM details in Appendix 2). We then used all 30 full models (3 algorithms * 10 pseudo-absences selections) per species for the conservation prioritization analyses. We projected SDMs to the entire study region and converted them then into binary layers based on the maximizing TSS.
Urbanization within the coastal zone
To understand how recent urbanization has affected high conservation value areas for coastal plant species, we accounted for urban cover changes for the period 1990 to 2012. We used the first level categorization of the Corine Land Cover (hereafter CLC) raster database (http://www.statistiques.developpement-durable.gouv. fr/clc/carte/metropole) at 250 Â 250 m. We distinguished between 5 land-cover categories, 1: urban surfaces, 2: agricultural areas, 3: forest and semi-natural areas and 4&5: wetlands and water bodies. We subtracted any recently urbanized area, i.e. that has changed from categories 2 or 3 to category 1 in any of the three CLC change layers (1990e2000, 2000e2006, 2006e2012 ) from the 2012 baseline as an estimate of urban areas in 1990.
Following the land use change literature (Aspinall, 2004; Hu and Lo, 2007; Li and Yang, 2015) , we also ran statistical models in the same framework as used for SDMs. In this way, we generated a map of land cover transition probabilities relating observed urbanization to local environmental variables. We also randomly selected ten sets of 'pseudo-absences', to identify areas that could have but have not yet been urbanized (areas that remain in categories 2 or 3). We then ran a GLM with the BIOMOD2 library to relate occurrences and pseudo-absences to distance to roads, ground slope and distance to the coast which all are often found to be important for the urbanization process, i.e. (Bürgi et al., 2004) . Models were calibrated and evaluated as detailed above for SDMs and had good predictive power (mean TSS: 0.58). Since models were very similar, we picked one as reference layer for probability to become urban. Given that the coverage of urban areas was 23% of total area in 1990 and 24% of total area in 2012, we run three future scenarios with 25, 26, 30% urban cover and four past scenarios with 5, 10, 15, 19%, by adding or removing cells with the highest or lowest probabilities to become urban to the 2012 CLC status layer or 1990 CLC map. Based on a simple linear relationship between regional human population and percentage of urban area coverage, 19% can be used as an estimate for the year 1968 and 25% for 2034 (INSEE "central scenario"; L eon and Godefroy, 2006).
Conservation prioritization analysis
We identified conservation priorities using the Zonation algorithm (Lehtom€ aki and Moilanen et al., 2011b Moilanen et al., , 2009 , which ranks cells using irreplaceability. Irreplaceability evaluates the uniqueness of a cell in terms of species composition compared to other cells, notably considering mismatch and redundancies between species distributions. Cells with the highest irreplaceability should be considered first for conservation actions since their degradation leads to definitive losses (Cabeza and Moilanen, 2001 ).
We used a post-selection consensus procedure to obtain the final priority ranking, following Meller et al. (2014) . We repeated the ranking 100 times with one binary layer of potential species distribution per species randomly selected out of the 30 available projections (see SDM section). The final conservation ranking of the cells corresponded to the mean value of these 100 rankings . All species were weighted equally and no information on land cost was used.
To address our objectives, we ran six different prioritization analyses. We considered three different sets of species: 1) all coastal species (n ¼ 82), 2) rare coastal species (n ¼ 15) and 3) declining coastal species (n ¼ 19). To account for the effect of past urbanization, we ran the analysis for each of these species sets twice: 1) In a 'hypothetical' scenario, we assumed that the entire region is available as coastal habitat, i.e. this leads to identification of areas that would have been top conservation priorities if no urbanization existed within our study region. We then estimated the overlap between the ranked conservation priorities and urban areas in 2012 (see previous section) to identify what was lost from the potential coastal biodiversity due to past urbanization. To obtain the proportion of overlap, we followed Meller et al. (2014) for the whole range of area thresholds i.e. from 1% to 100% of the study region ranked in decreasing priority. 2) In an 'ideal' scenario, we reran the prioritization analysis by removing the 2012 urban areas prior to the ranking procedure, which allows only habitat which is actually remaining to be ranked as a top conservation priority. We call this scenario ideal, because all non-urban areas are potentially considered for conservation, and no cost analysis of setting land aside for conservation is considered. Completely excluding areas at the starting point of the prioritization analysis is advised in cases where it is known that the masked sites will not support biodiversity, in our case, urban areas . We then assessed the effectiveness of current protected areas by overlapping the ranked conservation priorities for the range of area thresholds with strict and multi-use protected areas separated.
We used the percentage of protected areas in the entire study region as a reference to assess whether priority areas are under-or over-represented in the protected areas (Doxa et al., 2016; Mouillot et al., 2011) . If PAs are effectively located to encompass important areas for the conservation of coastal plant diversity, one might expect that high-ranking sites will be preferentially included within the PAs. If high-ranking sites are under-represented in PAs, i.e. lower than the overall proportion within protected areas, this would indicate low effectiveness of the corresponding PAs. We adopted the same concept for the urbanization analysis, to estimate whether urban areas are over-or under-represented in what would have been high-ranking sites for coastal vegetation.
Although systematically using the whole range of area thresholds for our results, we specifically focused on the top 10% (representing a surface area of 354 km 2 ) of conservation priorities. This threshold is of interest for setting conservation objectives for conservation practitioners as it remains realistic and follows current trends in the literature (Jenkins and Joppa, 2009; Meller et al., 2014) . We estimated the specific contribution of each of the eight protected area categories to this specific top 10% target, by calculating separately the overlap between high priority areas and each protected area category.
In order to predict impacts of future urbanization and to match the 2020 Aichi biodiversity target, we also studied the top 17% fraction as future conservation priorities. We extended the existing strict PA network by masking urban areas and strict PAs prior to the prioritization analysis. The existing strict PA network covered 8% of the study region, so we added another 9% of top-ranking cells that fall outside existing strict PAs. We then ran urbanization scenarios by restricting urbanization to occur outside strict PAs. We finally quantified possible future losses with and without additional conservation effort by estimating the overlap between future urban areas with both top 10% and top 17% priority areas.
Results
Effect of current and past urbanization
The priority conservation areas without removing urban areas based on all coastal species and the two IUCN categories separately are shown in Fig. 2 . Declining species priority areas are mainly located in the central and western part of the study region, with some limited but high-ranking areas in the eastern part. For rare species, high priority areas are mainly located in the central part of the region. When considering all 82 coastal plant species, priority areas are identified along the entire coastline, and species distributions were not strongly aggregated in hotspots.
The overlap of the top priority fraction with the actual urban areas varied from 43% for declining species, to 48% for all coastal plant species and up to over 52% for rare species (Fig. 3ii) . This overlap further reduced when lower ranking sites were included, to reach a final overlap of 24%, which corresponds to the actual cover of urban areas within the study region. Existing cities are overrepresented in areas that would have been hotspots for coastal plants.
These results were slightly different when using the 1990 CLC urban cover, i.e. 42% overlap with the declining species priority areas, 47% overlap with all species priority areas and 51% overlap with rare species priority areas (Fig. 3i) . Only a small fraction of irreplaceable areas for coastal biodiversity has been lost during the last two decades. Overlaps still remained high when considering older periods of urban extension: urban cover modelled for 1968 overlapped at 40% with priority areas of declining species, at 45% with priority areas of all species and at 48% with priority areas of rare species. Overlaps between coastal plant priority and urban areas only sharply decreased for lower (5e15%) urban cover (Fig. 3i) . Most irreplaceable areas for coastal biodiversity thus seem to have been lost before the 1960s. Interestingly, the lowest urban cover scenario of 5% cover overlapped at 20% with priority areas, indicating that coastal cities were developed in areas with high plant diversity.
Identifying remaining priority areas and defining conservation targets
By including the top 10% priority fraction in protected areas, we manage to protect on average 20% of all species distributions, 25% of the declining species distributions and 32% of the rare species distributions (Fig. 4) . Increasing the priority targets from 10% to 20% of the study region would favour species with a conservation interest, by including on average 48% of the rare species distributions and 40% of the declining species distributions, while still protecting 30% of all coastal species distributions. The cumulative proportion of plant distribution areas included in protected areas increases almost linearly when increasing protected areas for all coastal plant species linked to species distributions low aggregation. Contrastingly, cumulative proportion increases steeper for rare and declining species linked to their stronger aggregation and reaches a plateau around 30e40% of the area protected.
Effectiveness of protected areas for conservation priorities
We revealed that 42% of the top priority fraction of all considered plant species are included in PAs, varying from 36% for rare species to 59% for declining species (Fig. 5i) . However, only half of these percentages correspond to strict PAs i.e. 21% for all species, 20% for rare species and 28% for declining species (Fig. 5ii) . For strict protected areas, the maximum overlap is obtained within the top priority fraction, meaning that all three species groups are overrepresented in strict PAs. This supports the geographical choice of the strict PAs for the conservation of coastal plants, even though the percentages of overlap still remain relatively low, i.e. 70e80% of the priority areas remain outside strict PAs. Contrastingly, percentages of priority areas for all species are lower in multi-use PAs than in the entire study region, and even lower for rare species. Location of multi-use PAs did not coincide with a conservation target for coastal plants (Fig. 5iii) .
When considering the specific contribution of each protected area, we show that regarding strict PAs, important percentages of priority areas for coastal plants are located in National Parks (11%) and in areas managed by the Coastal Conservation Agency (12%, Appendix 3). Percentages were slightly higher for declining species, with priority sites being mostly located in areas managed by the Coastal Conservation Agency (19%), the National Parks (10%) and the National Nature Reserves (8%). For rare species, the overlap was slightly lower, with 11% in National Parks and 10% in areas managed by the Coastal Conservation Agency.
For multi-use PAs, Natura 2000 sites cover a significant part of the priority areas for all three species groups i.e. 20% of priority areas for all considered plants, 15% for rare species and up to 29% for declining species. Regional Nature Parks are also important for declining species, covering 14% of their priority areas, but cover less than 1% of the priority areas for rare species and 4% of all species. The four remaining PA categories i.e. National and Regional Nature Reserves, Biological Reserves and Protection Biotopes, include minor percentages (<5%) of priority areas for coastal plant species, which can be explained by the small surface they cover within the study region (Appendix 3).
Selection of future strict PAs to anticipate future urbanization dynamics
If future demographic trends and corresponding land-use changes follow the 1990e2012 trend, an additional 1%e2% of the study region may become urban with respectively 25% and 26% urban cover, within the following 20 or 40 years. For these medium-term scenarios, the overlap with priority areas is low (<6%). For long-term scenarios with 30% of urban cover, over 17% of coastal plants priority areas may become urbanized (Fig. 6i) . For all urbanization scenarios, the top 10% priority areas are stronger exposed to future urbanization: higher overlaps are expected for the top 10% than for the top 17% ranking. These results are consistent with those obtained on past urbanization, indicating that cities are over-represented in plant priority areas, thus their expansion will harm first the top priority areas.
This loss could be prevented if future strict PAs were extended to reach 17% of the study region by selecting areas with the highest conservation priority, based on all coastal species distributions. Under this scenario, the overlap between the top 10% priority sites and urban areas falls to 0% for all urbanization scenarios. Compared to the top 17% priorities, these additional strict PAs would result in a Fig. 2 . Prioritization maps including actual urban areas for all coastal plants, for declining species and for rare species. Site ranking is based on priority values varying from low (blue) to high (red). (For interpretation of the references to colour in this figure legend, the reader is referred to the web version of this article.) 2% future loss of top sites for rare species and even less for other species groups based on the two medium-term scenarios and for a maximum of 7% loss for rare species, 4% for declining species and 5% for all species based on the long-term scenario (Fig. 6ii and App. 4 for the complementary priority areas map).
If one considers only priority areas of rare species for additional strict PAs, this would limit losses of the 17% top priority areas to 5% for rare species (vs a 16% loss if no additional conservation effort is made) (App. 4). Similarly, when prioritizing only declining species, additional strict PAs would lead to a maximum loss in priority areas equal to 4% (App. 4). However, when focusing only on rare or declining species, the potential future losses for the other groups increase compared to those obtained by prioritizing all species, even for medium-term urbanization scenarios (Fig. 6ii vs App. 4): i.e. maximum of 6% loss for declining species and 7% loss for all species when prioritizing only rare species, and up to 11% for rare and all species when prioritizing only declining species.
Discussion
Potential effect of past urbanization
A large part of modelled plant distribution areas overlapped with actual coastal cities, indicating a strong past impact of cities on coastal plant diversity within our study region. Coastal urbanization has already removed half of the most important areas for the coastal plant species; this concerns particularly rare species and to a slightly lesser extent declining species. The urbanization impacts are still strong on species that strongly regressed during the last decades, such as Astragalus tragacantha, Viola arborescens or Euphorbia peplis, which are typically found in low elevation coastal land, where expanding urbanization may act first (Aboucaya, 2008; Vela et al., 2001 ). Our results suggest that some rare species regressed to current rarity in response to human pressures such as habitat destruction by urbanization (Collins et al., 2001; Luisa Martinez et al., 2014; Rebelo et al., 2011) . This re-instates that plants of flat coastal areas suffer from multiple threats induced by urbanization (Lavergne et al., 2005; Lhotte et al., 2014) and calls for more attention to spatial overlap between habitat properties and threats, e.g. by preserving in priority flat low lying habitats (Lavergne et al., 2005; Aboucaya, 2008; Noble et al., 2015) .
We also show that the strong overlap between priority areas for plant diversity and urban areas is not linked to urban expansion since 1990, but to impacts of urbanization half a century ago. This is consistent with history and early demographic expansion of the region's largest cities. Marseille and Nice were settled millennia ago but have undergone increased demographic expansion in the late 19th and 20th centuries, reaching a plateau after the 1990s (Bernard et al., 2011) . Even though important, this loss represents relatively ancient habitat loss, highlighting the existence of human settlements in high diversity areas, which could be explained by favourable environmental conditions for both human and plant populations, as well as a putative dependency of human populations on rich plant communities (P€ artel et al., 2007 ). Yet, urbanization is still ongoing in the Mediterranean (L eon and Godefroy, 2006) while the connections between cities and natural areas are increasingly perceived as a factor of well-being (Carrus et al., 2015; Miller, 2005) , increasing the necessity of preserving the remaining coastal natural habitats effectively.
Identification of top conservation priorities and effectiveness of protected areas
European and global conservation policies have led to a mosaic of different types of protected areas, including strictly protected and multi-use areas (McDonald and Boucher, 2011) . In the PACA region, strict protected areas seem to be suitably located to protect coastal habitats from urbanization, but need to be further extended i.e. only one fifth to one third of the top 10% priority areas for both common and conservation interest species, are already included in strict PAs. Multi-use PAs, which predominate in the region, fail to adequately represent coastal plant priority areas, especially for plants of high conservation interest. Major exceptions are Natura 2000 areas and the Camargue Regional Nature Park, which included high percentages of priority areas, especially for declining species.
Characterised by less strict management plans, the multi-use PAs can be exposed to further degradation, caused by future urbanization or other human pressures. To date, Natura 2000 has low management intensity, restrictions are few and highly flexible and even total destruction can be acceptable, when overriding public interests are claimed (EEC Council Directive, 1992) . Given its use as a major conservation tool in Europe, Natura 2000 should be reinforced to achieve future conservation targets (Pullin et al., 2009 ). Other sites, such as the Camargue Regional Nature Park, become increasingly important for coastal conservation. Since Camargue is known as an outstanding wetland site in France, management may be more easily applied and sustained by more traditional human activities, with a milder impact on plant diversity. Moreover, given the high water table and unstable alluvial deposits, urbanization seems to be an unlikely future risk for this area.
Extending the PA network to counter the potential effect of future urbanization
The population density close to Mediterranean coasts is already proportionately high -one third of the population currently lives in coastal regions -and is expected to increase, leading to more intensive urban development in coastal regions than anywhere else (UNEP/MAP, 2012). France figures among the most highly populated Mediterranean countries together with Spain, Italy, Egypt and Turkey (UNDESA, 2015) . It is thus more than reasonable to expect further urbanization on the Mediterranean coasts and future conservation objectives should therefore aim at stopping any further loss in priority areas (Harrop, 2011) .
Given the limited effectiveness in protecting coastal ecosystems against urbanization, it is necessary to reinforce the existing network of protected areas by converting top priority sites into strict protected areas. If no additional urban construction restrictions are imposed via the designation of additional strict PAs, up to one tenth of the top 10% priority areas of both common and conservation interest species could be lost, under medium-term scenarios. Future losses may even reach one fifth of the priority areas, with the highest impact on rare species, under the long-term scenario. Given that the impact of past urbanization has already diminished coastal plant priority areas to half of its potential, even moderate future loss may considerably increase the future vulnerability of coastal vegetation, as rare and declining species' irreplaceable sites may become urbanized.
Following the Aichi biodiversity objectives for 2020 (https:// www.cbd.int/sp), we suggest future strict PA networks to reach 17% of the total area under protection, thus shifting the expansion of urban areas beyond these new protected areas. Interestingly, we show that prioritizing most irreplaceable sites for all species, we manage to effectively protect common, rare and declining species even for long-term urbanization scenarios. Earlier conservation practices tended to prioritise conservation interest species without considering the most common species (Mittermeier et al., 2004) . However, recent practice is to seek a compromise between the conservation of both common and rare species (Gaston and Fuller, 2008; Jiguet and Julliard, 2006) . This more holistic approach is of interest for coastal ecosystems, as the species' restricted niche and the high level of human pressure may easily expose species, even those that are not currently threatened, to future risks. Species that do not currently fulfil the IUCN conditions may become more vulnerable in the future, thus selecting future protected areas among the priority areas of all analysed species seems the best strategy to minimize future risks.
Conclusions
Certainly, the application of conservation prioritization coastal plans is a complex task (Beger et al., 2010; Poe et al., 2014; Rudd and Lawton, 2013) . In this study, we deliberately chose to focus on urbanization, as the main threat to coastal ecosystems worldwide (Lai Fig. 6 . Future losses in coastal plants quantified by the overlap between scenarios of future urban areas and top conservation priorities: (i) Two medium-term (25% and 26% of urban cover) and one long-term (30% urban cover) scenarios, with the existing and additional PAs to reach 17% of the area under strict protection. The corresponding overlap with the top 10% and the top 17% ranking areas are shown in black and in grey solid lines, respectively. The expected overlap between future urban areas and the priority sites of rare species is shown in dashed lines with triangles, declining species in dashed lines with squares. (ii) Additional strict PAs based on top priority areas of all coastal species can restrict future losses of top ranking areas to less than 7% for all plant groups. McDonald and Boucher, 2011) . Climate change impacts, inducing sea level rise, also have effects on coastal biodiversity and induce a coastal squeeze (Luisa Martinez et al., 2014) . However, sea level changes are expected to have minor effects in the study region in the near future (Vacchi et al., 2016) . Our prioritization approach may be completed by further criteria. For instance, we simply considered all non-urban areas as equally suitable for biodiversity conservation and future studies might include differences in social or economic costs for setting aside these areas. Of course, prioritization decisions should be taken in order to reconcile both social and conservation values (Stigner et al., 2016) and detailed socioeconomic data as well as biodiversity and habitat connectivity data should also be taken into account in conservation planning (Arponen et al., 2010; Di Minin et al., 2013; Moilanen et al., 2011a Moilanen et al., , 2011b . In addition, optimal conservation of coastal and other ecosystems requires to go beyond national boundaries and to set conservation targets at large scale (Moilanen and Arponen, 2011) .
Our case study underlines the usefulness of urbanization and conservation planning scenarios and illustrated how to quantify past and future losses of conservation priorities. It also highlights different roles of strict versus multi-use PAs, a capital issue to global conservation effectiveness worldwide. Only a small part of the remaining coastal priority areas is under strict protection, hence management that focusses on common and conservation target species should be considered to meet conservation goals. Analyses coupling spatial conservation prioritization and simulations of land use change are still scarce but may help managers and decisionmakers to better identify priorities and conservation strategies.
